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(3
1:
cmnb5 cm4 cm3 cm2 cml cpO0 cpl cp2 cp3 cpd cpd
(¢g -05 —-04 -03 —-02 -01 00 01 02 03 04 05

2:
(Correlation)
(t) (t) (t) CB(?)
@ 1 ~0.10 —0.25 —0.15
@) | —0.10 1 0.15 0.75
)| —0.25 0.15 1 0.30
CB(t) ~0.15 0.75 0.30 1
S.C.(£1) : correlationxc
(t+1) (t+1) (t+1) CB(+1)
(t) c —0.10c —0.25¢ —0.15¢
(t) —0.10¢ c 0.15¢ 0.75¢
(t —0.25¢ 0.15¢ c 0.30c
CB(t) —0.15¢ 0.75¢ 0.30c c
S.C.: (Serial Correlation), £2, £3
3
CB
0.0% 0.85% 0.6% 0.7%5%
04% 55% 1.4% 3.5%
4
4.1
() 2
)
4.1.1
(Sequential Clustering Method: SQC )
1 2
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4.1.2

y ; WO
(Portfolio Based Clustering Method: PBC )
@
4.2
) PBC
(1) SQC
(2) PBC (W-PBC
D . WE-PBC
® . WLPBC
(3) PBC (S-PBC )
D . SE-PBC
® . SL.PBC
o 4 4 (T'=4,n+1=4)
. £ 3,000 (I =3,000)
. : 100
o
o ER (4 ) (WEg)
S
1 2 3 4 5
(Wg) 10,280 10, 310 10, 340 10,370 10, 385
8Bogentoft, Romeijn and Uryasev[15] (
) ) ALM

BRU

BRU

[5]
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4.2.1

4
Wg = 10,280 10,310 10,340 10,370 10,385
(1) SQC 6.10 16.40 33.62 69.33 110.10
(2-@© WE-PBC 5.19 13.83 27.57 54.27 86.24
(2-® WI-PBC 5.21 13.95 28.42 58.06 96.45
(3)-@ SE-PBC(y = 1.5) 1.42 6.01 13.91  28.18  41.05
(3)-@ SI-PBC(y =1.5) 1.23 5.74 14.16 28.98 42.92
4 PBC (S-
PBC ) S-PBC (SE-PBC, SI-PBC) v =15
9
S-PBC 100

SE-PBC SI-PBC
Wg = 10,280, 10, 310
2 SI-PBC Wg = 10, 340, 10, 370,10,385 3 SE-PBC
SI-PBC SE-PBC

SE-PBC
4.2.2 SE-PBC ()
5: (7)
v | Wg=10,280 Wg=10,310 Wg=10,340 Wg=10,370 Wz = 10,385
1000 1.941 7.141 16.007 32.080 47.550
100 1.917 7.061 15.861 31.708 46.801
10 1.547 6.287 14.455 29.045 42.426
5 1.530 6.208 14.259 28.718 41.806
3 1.540 6.253 14.346 28.935 42.116
2 1.475 6.139 14.161 28.669 41.645
1.75 1.443 6.073 14.040 28.416 41.334
1.50 1.416 6.012 13.907 28.183 41.052
1.25 1.431 6.048 13.982 28.163 40.924
1 1.556 6.325 14.448 28.945 42.104
0.75 1.826 6.894 15.396 30.274 43.763
0.50 2.646 8.631 18.354 35.098 51.671
0.25 5.787 15.237 30.629 61.691 99.829
13 ~y SE-PBC
9 5 6 ~v=15
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) ) Wg = 10,280, 10,310, 10,340 3 v =150 Wg

10,370, 10,385 2 v=1.25 vy 1 10
Y
Y
10 PBC
v =0.50
v =0.75 10%
v = 100
v =10 10%
Y
Y
10,000 6 6 v =
0.75 3 v =0.75
v =1.50
v = 1.50
6 : v (I = 10,000 )
v | We=10,280 Wg =10,310 Wg =10,340 Wg =10,370 Wz = 10,385
3 3.313 9.262 19.019 38.062 60.554
2 3.237 9.127 18.844 37.785 59.955
1.75 3.217 9.084 18.776 37.680 59.729
1.50 3.135 8.941 18.531 37.319 59.021
1.25 3.158 9.002 18.610 37.410 59.124
1 3.352 9.377 19.235 38.388 61.223
0.75 3.785 10.178 20.475 40.344 65.564
53
( )
( )
( )
( )
107
gl CB v
CB
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(Nl XNQXN;),:M)
e M =1,000 : 10-10-10, 20-10-5, 40-5-5

e M =1,500 : 15-10-10, 20-15-5, 30-10-5, 60-5-5

18

)

( )
(T=4,n+1=4)
NUOPT Ver. 5.1.0a(( )
. 1 ( )
)
° ( ) (WO) 1
° (4 ) (WG) 1
o (5.1 )
5 3 (5-4-3 ) 1 5
60
. (5.2 ) (5.3
3
. ()
(1) 1-1-1 ( ) 543
12
@ 12 N-N-N (N=2,...

,13)

4

ot

20
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e M =2,000 : 20-10-10, 20-20-5, 40-10-5, 80-5-5

o M =2500 : 25-10-10, 25-20-5, 50-10-5, 100-5-5

e M =3,000 : 30-10-10, 30-20-5, 60-10-5, 120-5-5

2 : ( ) (5-4-3 )

6 (1,000 3,000 , 5,000
10,000 , 15,000 )

3. 100 6
[ ]
[ ]
. 1 2 EU 16
(a) v = oo ( )
(b) v =10, 5, 4, 3, 2, 1.5, 1, 0.8, 0.6, 0.5, 0.4, 0.3, 0.2, 0.1
() v=10( )
3 ER 4 ) (Wg)
4.2 5
5.1 1:
(1)1
1-1-1 ( ) 5-4-3 1
12 3( )
(1-1-1 ) 1
2 3
92-2-1 2-2-9
0 1-1-1 (
) 211 . 2-2-1
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3

o 1

(2 )
1,000 10-10-10(100) 20-10-5(200), 40-5-5(200)
1,500 15-10-10(150) | 20-15-5(300), 30-10-5(300), 60-5-5(300)
2,000 || 20-10-10(200) | 20-20-5(400), 40-10-5(400) 5-5(400)
2,500 || 25-10-10(250) | 25-20-5(500) | 50-10-5(500), 100-5-5(500)
3,000 || 30-10-10(300) | 30-20-5(600) | 60-10-5(600), 120-5-5(600)
2
1,000 | 10-10-10(100) , 20-10-5(200)]10-10-10(100) , 40-5-5(200)
1,500 | 15-10-10(150) , 20-15-5(300)|15-10-10(150) , 30-10-5(300)
15-10-10(150) , 60-5-5(300)
2,000 |20-10-10(200) , 40-10-5(400) |20-10-10(200) , 80-5-5(400)
2,500 | 25-10-10(250) , 50-10-5(500) | 25-10-10(250) , 100-5-5(500)
3,000 |30-10-10(300) , 60-10-5(600) |30-10-10(300) , 120-5-5(600)
2
2,000 |20-10-10(200) , 20-20-5(400)
2,500 | 25-10-10(250) , 25-20-5(500)
3,000 |30-10-10(300) , 30-20-5(600)
2
1,000 |20-10-5(200) , 40-5-5(200)
1,500 |20-15-5(300) , 30 10 0(30 ), 60-5-5(300)
2,000 |20-20-5(400) , 40-10-5(400) , 80-5-5(400)
2,500 |25-20-5(500) , 50-10-5(500) , 100-5-5(500)
3,000 |30-20-5(600) , 60-10-5(600) , 120-5-5(600)
@
®
1
2

21

® @ ©



5.2 2:

6 5 11
-+ --3000
10300 2000
— & — 7000
10250 ——10,000
T - - @ - -15000
10200
0 50 100 150 200
LPM 1
5:
1,000 3,000 5,000
, 7,000 , 10,000 15,000
Y 0
1,000
5.3 3:
100
6 5 6 5
100 75% 50% 25% 6
6
11
5.3
100 5.3
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LPM_1 W_E=10,280 LPM_1 W_E=10,310 LPM_1 W_E=10,340
4 —
_____ l 10
s S oz
- -
2 oy —t— Maximum —t— Maximum —t— Maximum
« - - -75%pt <-4 --75%pt. -- & - -75%pt.

1 ey \ledian ey \|edian ’ 4 e \|edlian

- - & - - 25% pt - - & - -25% pt. 4 - - = - - 25% pt.

—%— Minimum === Minimum { e Minimum
0 L L

LPM1 W_E=10,370 LPM 1
80

[P 4 n n n n
1000 3000 5000 7,000 9000 11,000 13000 15000 1,000 3000 5000 7,000 9000 11,000 13,000 15000

W_E=10,385

45

35

——t—Maximum

=t Maximum
- @ --T5hpt.
emr\|edlian
- - & - - 25% pt
== Minimum

1. - --75hpt "
15 wé e |\ dlian .,
1 - - = - -25%pt. 20
== Minimum
5 10X
1000 3000 5000 7,000 9000 11,000 13,000 15000 1,000 3,000

5.2
15,000

100

0-4-3
250

5,000

7,000 9,000 11,000 13000 15000

(LPM,)

0
1,00¢

0 3000 5000 7,000 9000 11,000 13000 15000

m—— | £10,385
m—t—i £=10,370
—A— W E=10340

— X— -WE=10280

15,000

15,000

23

1000 3000 5000 7000 9000 11000 13000 15000

15,000



2.2.2
[ ]
e EU

7 (0 )

1,000 3,000 5,000 7,000 10,000 15,000 1,000 3,000 5,000 7,000 10,000 15,000

Wg = 10,280 2.0% 1.9% 2.1% 2.5% 2.5% 2.5% Wpg = 10,280/1.7% 1.1% 0.8% 0.8% 0.6% 0.6%
Wg =10,310| 2.1% 2.6% 2.9% 3.0% 3.1% 3.2%|Wg = 10,310/1.9% 1.3% 0.9% 0.9% 0.7% 0.5%
Wpg = 10,340| 2.8% 3.4% 3.8% 3.8% 4.1% 4.3%|Wg = 10,340(2.0% 1.5% 1.0% 1.0% 0.8% 0.7%
Wpg =10,370| 3.8% 5.2% 5.8% 6.0% 6.3% 6.7%/Wg = 10,370(2.2% 1.7% 1.1% 1.1% 1.0% 1.0%
Wg =10,385| 4.8% 6.7% 7.5% 8.5% 8.5% 8.4%|Wg = 10,385/2.8% 1.8% 1.5% 1.3% 1.4% 1.3%
1,000 3,000 5,000 7,000 10,000 15,000 1,000 3,000 5,000 7,000 10,000 15,000

Wpg = 10, 280|28.8% 32.0% 34.9% 36.1% 37.0% 37.9%|Wg = 10,280/5.6% 3.7% 2.7% 2.4% 2.0% 1.7%
Wpg = 10, 310|30.2% 42.3% 44.5% 45.7% 46.6% 47.7%\Wg = 10,310|7.0% 4.1% 2.8% 2.8% 2.4% 2.2%
Wpg = 10, 340(40.5% 53.3% 56.7% 58.3% 59.7% 61.1%|Wg = 10, 340/6.8% 4.7% 3.4% 3.0% 3.2% 2.6%
Wg = 10, 370|53.3% 63.4% 61.0% 58.6% 56.6% 54.8%|Wp = 10,370|7.9% 2.6% 3.0% 2.5% 2.7% 2.6%
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CB 1,000 3,000 5,000 7,000 10,000 15,000 CB 1,000 3,000 5,000 7,000 10,000 15,000
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1,000 3,000 5,000 7,000 10,000 15,000 1,000 3,000 5,000 7,000 10,000 15,000
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Wpg = 10,385 8.4% 0.0% 0.0% 0.0% 0.0% 0.0%/Wpg = 10,385/8.3% 0.0% 0.0% 0.0% 0.0% 0.0%

CB
Wg = 10,385 CB
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